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,Q WKHSDSHU WKHKHDWH[SRVXUHDQGVWUXFWXUDO UHVSRQVHPRGHORI UHLQIRUFHGFRQFUHWHFHLOLQJFRQFUHWHG LQWR WUDSH]RLGDO VKHHW LV
DQDO\VHG7HPSHUDWXUHZLWKLQ WKHFURVVVHFWLRQDQGLQUHLQIRUFHPHQW LVGHWHUPLQHGRQ WKHEDVLVRI(XURSHDQVWDQGDUGVIRUILUH









DOVR H[DPSOH PHQWLRQHG LQ WKLV SDSHU VSHFLILFDOO\ FHLOLQJ VODE FRQFUHWHG LQ WUDSH]RLGDO VKHHW IRU ZKLFK WKH ILUH
UHVLVWDQFH  PLQXWHV ZDV GHPDQGHG ,Q WKH SDVW WKH ILUH UHVLVWDQFH ZDV VSHFLILHG H[SHULPHQWDOO\ LQ DFFUHGLWHG







© 2013 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of University of Zilina, Faculty of Civil Engineering, Department of Structures 
and Bridges
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
394   Radim Cajka and Pavlina Mateckova /  Procedia Engineering  65 ( 2013 )  393 – 396 
DOVRLQZLGHUDQJHRIHQJLQHHULQJSUDFWLFHHJDOVRLQDQDO\VLVRIWHPSHUDWXUHVLQIRRWLQJERWWRPZLWKVOLGLQJMRLQW
>@
)LUH UHVLVWDQFH LV DVVHVVHG IRU VHYHUDO FULWHULD &HLOLQJ VODE LQ WKLV SDSHU ZDV DVVHVVHG IRU LQVXODWLRQ , DQG
EHDULQJFDSDFLW\ 5 ,QVXODWLRQFULWHULRQ LVGHILQHGZLWKPD[LPDO WHPSHUDWXUHRQXQH[SRVHGVLGHRI WKH VWUXFWXUH
DQGWKHEHDULQJFDSDFLW\FULWHULRQGHPDQGVSUHVHUYDWLRQRIVWUXFWXUDOPHFKDQLFDOUHVLVWDQFHIRUUHTXLUHGWLPH
)LUH UHVLVWDQFH FDOFXODWLRQ FRPSULVHV RI WZR SDUWV GHWHUPLQDWLRQ RI WHPSHUDWXUHV ZLWKLQ FURVVVHFWLRQ ± KHDW
H[SRVXUH PRGHO DQG HVWLPDWLRQ RI PHFKDQLFDO EHKDYLRU RI VWUXFWXUDO HOHPHQW ± VWUXFWXUDO UHVSRQVH PRGHO )LUH













VHWWOHG IRU SHUPDQHQW GHVLJQ VLWXDWLRQ P(G  P(G    N1PP 8VLQJ FRHIILFLHQW







,QVXODWLRQ FULWHULRQ LV GHILQHG ZLWK PD[LPDO WHPSHUDWXUH RQ XQH[SRVHG VLGH  0D[LPDO WHPSHUDWXUH JURZWK
VKRXOGEHORZHUWKDQ&DQGDYHUDJHWHPSHUDWXUHJURZWKORZHUWKDQ&(XURFRGHIRUILUHGHVLJQRIVWHHO
FRQFUHWHVWUXFWXUHVRIIHUVIRUPXODDQGDX[LOLDU\WDEOHIRUWLPHRIVWUXFWXUDOLQVXODWLRQLQFDVHRIILUHW,














0HFKDQLFDO UHVLVWDQFH IRU SRVLWLYH EHQGLQJ PRPHQW LV GHSHQGHQW RQ WKH WHPSHUDWXUH RI UHLQIRUFHPHQW EDU LQ





























/RZ SUREDELOLW\ RI ILUH RFFXUUHQFH OHDGV WR GHFUHDVLQJ WKH VDIHW\ FRHIILFLHQW IRU FRQFUHWH DQG VWHHO 7KH
WHPSHUDWXUH RQ XQH[SRVHG VLGH LQ LQYHVWLJDWHG WLPH LV VXSSRVHG WR EH ORZHU WKDQ & VHH   LQVXODWLRQ
FULWHULRQDQGDFFRUGLQJWRLVRWKHUPPHWKRGWKHFURVVVHFWLRQLVQRWUHGXFHGLQSUHVVHGSDUWRIWKHFURVVVHFWLRQ




ZLWK WHPSHUDWXUH KLJKHU WKDQ  & LV H[FOXGHG DQG WKH UHVW RI WKH FURVVVHFWLRQ LV VXSSRVHG ZLWK RULJLQDO
PHFKDQLFDO SURSHUWLHV ,W LV SRVVLEOH WR VSHFLI\ WKH ORFDWLRQ RI DSSURSULDWH LVRWKHUP DFFRUGLQJ WR $QQH[ ' RI









,Q WKH SDSHU WKH ILUH UHVLVWDQFH RI FHLOLQJ VODE FRQFUHWHG LQ WUDSH]RLGDO VKHHW LV DQDO\]HG IRU ZKLFK WKH ILUH
UHVLVWDQFH  PLQXWHV ZDV GHPDQGHG )RU WKH KHDWH[SRVXUH PRGHO RI FHLOLQJ VODE FURVVVHFWLRQ (XURFRGH  IRU
VWHHOFRQFUHWH VWUXFWXUHVZDVXWLOL]HG+HDW H[SRVXUHPRGHO LQ$QQH['RI(XURFRGH WDNHV LQWR DFFRXQW IURP 























7KH VHFRQG 65(( ZRUNVKRS RI DSSOLHG PHFKDQLFV DQG &LYLO (QJLQHHULQJ +RQJ.RQJ 
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